
:`�T?BM; rQ`Fb?QT
1`B+� CX *`2bTB �M/ C2bb2 GX "`mMM2`
kyRN@ye@Rk

1t�KTH2 R, ;`Qri? `�i2b

G2i mb BK�;BM2 r2 r2`2 BMi2`2bi2/ BM i?2 ;`Qri? Q7 i�/TQH2b BM /B7@
72`2Mi 2MpB`QMK2MibX q2 FM2r i?�i i�/TQH2b ;`Qr 7�bi2` UBX2X- ;�BM2/
r2B;?i 7�bi2`V �i r�`K2` i2KT2`�im`2b- #mi bmbT2+i2/ i?�i i?Qb2 ;Bp2M
� ?B;?@[m�HBiv- ?B;?@T`Qi2BM /B2i rQmH/ `2bTQM/ iQ 2H2p�i2/ i2KT2`�@
im`2b 2p2M KQ`2 i?�M i?Qb2 72/ � ivTB+�H /B2iX q2 i?mb +QM/m+i2/ �M
2tT2`BK2Mi r?2`2 r2 `�Bb2/ i�/TQH2b �i QM2 Q7 irQ i2KT2`�im`2b UHQr
Q` ?B;? i2KT2`�im`2V �M/ 72/ i?2K QM2 Q7 irQ /B2ib UivTB+�H Q` ?B;?
T`Qi2BMV 7Q` � iQi�H Q7 7Qm` i`2�iK2MibX q2 K2�bm`2/ i?2B` BMBiB�H �M/
}M�H bBx2b UBM K;V- r?B+? �`2 ;Bp2M BM i?2 i�#H2- #2HQrX

qBi? vQm` T�`iM2`UbV- bF2i+? � ;`�T? Q7 i?2b2 /�i� i?�i vQm i?BMF
#2bi +QMp2vb i?2 b�HB2Mi TQBMib Q7 i?2 /�i�X

h�#H2 R, AMBiB�H �M/ }M�H K�bb2b UBM K;V Q7 i�/TQH2b `�Bb2/ �i QM2
Q7 irQ i2KT2`�im`2b �M/ T`QpB/2/ QM2 Q7 irQ /B2ibX

h2KT2`�im`2 6QQ/ AMBiB�H 6BM�H

GQr hvTB+�H kyy 9k3
GQr hvTB+�H kyy jNj
GQr hvTB+�H kyd jNj
GQr S`Qi2BM R3N 9kj
GQr S`Qi2BM RNN 9R3
GQr S`Qi2BM kyy 98N
>B;? hvTB+�H ky3 9Rd
>B;? hvTB+�H RN3 9jR
>B;? hvTB+�H RN3 989
>B;? S`Qi2BM RN9 9Nk
>B;? S`Qi2BM ky9 9ed
>B;? S`Qi2BM RNe 9N8
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;`�T?BM; rQ`Fb?QT k

S`BM+BTH2b,

Ç 1KT?�bBx2 i?2 +QKT�`BbQM vQm r�Mi i?2 pB2r2` iQ b22

Ĝ F2v +QKT�`BbQM �HQM; t Q` v �tBb
 TQbBiBQMb �`2 2�bB2` iQ +QKT�`2 i?�M �M;H2 Q` �`2�R Q` bm#iH2 R >2M+2 i?2 ;2M2`�H T`Q?B#BiBQM QM TB2

+?�`ib �M/ j@. };m`2bX;`�/�iBQMb BM +QHQ`X
Ĝ 2Mbm`2 i?BM;b iQ +QKT�`2/ �`2 �/D�+2Mi
Ĝ #v +QMp2MiBQM- t +�mb2b v
Ĝ +QMbB/2` T`2b2MiBM; i?2 2z2+i Q7 BMi2`2bi U2X;X- /Bz2`2M+2- /2pB�@

iBQM 7`QK 2tT2+i2/- bHQT2- `�i2V BMbi2�/ Q7 `�r /�i�k k h?�i Bb- /QMǶi K�F2 i?2 `2�/2`
/Q vQm` rQ`F 7Q` vQmX "mi i?Bb rBHH
/2T2M/ QM /Bb+BTHBM2X

Ĝ +QMbB/2` i`�Mb7Q`K2/ �t2b iQ K�F2 vQm` K2bb�;2 +H2�`2`j
j 1X;X- r?2M RV p�`B�#H2b bT�M Q`/2`b
Q7 K�;MBim/2 U2X;X- TQTmH�iBQM bBx2bV-
kV mbBM; `�iBQb Ui`v log2V- jV 2z2+ib
BM+`2�b2b rBi? H�`;2 +?�M;2b BM T`2/B+@
iQ` p�`B�#H2 U2X;X- /Qb2V- 9V `2bTQMb2
b+�H2b BM/B`2+iHv rBi? T`2/B+iQ` p�`B@
�#H2 U2X;X- rBi? bm`7�+2 �`2�- #mi vQm
K2�bm`2/ K�bbVX

Ĝ *QMbB/2` mbBM; +QHQ` iQ ?B;?HB;?i F2v +QKT�`BbQMb Q` Q#b2`p�iBQMb

Ç G2i i?2 /�i� bT2�FĘ

Ĝ �b Km+? �b TQbbB#H2- b?Qr i?2 `�r /�i�9 U2X;X- TQBMib Q7 BM/BpB/@

9 aQK2 T2QTH2 i?BMF vQm b?QmH/ #2
�#H2 iQ `2+QMbi`m+i � /�i� b2i 7`QK �
;`�T?X

m�H Q#b2`p�iBQMb BM � b+�ii2` THQiV
Ĝ q?2M b?QrBM; K2�Mb UQ` K2/B�MbV T`QpB/2 �M BM/B+�iBQM Q7 i?2

p�`B�M+2 U2X;X- Yf@ bi�M/�`/ 2``Q`- +QM}/2M+2 BMi2`p�H- 2i+XV

Ç "mi �pQB/ 2ti`�M2Qmb BM7Q`K�iBQM Q` +QKT�`BbQMb

Ĝ iQQ Km+? BM7Q`K�iBQM K�bFb i?2 F2v K2bb�;2b8 8 1tTHQ`�iQ`v ;`�T?b KB;?i #2 [mBi2
+QKTH2t- #mi i?2v M22/ iQ #2 bBKTHB@
}2/ 7Q` T`2b2Mi�iBQMX 6B;m`2b 7Q` i�HFb
Q` TQbi2`b M22/ iQ #2 bBKTH2` i?�M
i?Qb2 BM T�T2`b- r?B+? �HHQr KQ`2
iBK2 iQ /B;2bi �M/ 2p�Hm�i2X

Ĝ 2ti`� +QHQ`b- bBx2b- 2i+X K�F2 i?2 `2�/2` HQQF 7Q` i`2M/b Q` +QK@
T�`BbQMb- 2p2M B7 i?2v �`2 MQi i?2`25

Ĝ J�tBKBx2 i?2 BM7Q`K�iBQM b?QrM rBi? KBMBK�H BMF

Ç "2 �++m`�i2

Ĝ 1Mbm`2 i?2 `�M;2b Q7 i?2 �t2b �`2 b+B2MiB}+�HHv K2�MBM;7mH �M/
�TT`QT`B�i2 7Q` i?2 2z2+i bBx2bX
 .Q MQi ǳxQQK BMǴ iQ K�F2 � bK�HH /Bz2`2M+2 HQQF H�`;2 �M/

BKTQ`i�Mi5
 AM+Hm/2 x2`Q r?2`2 �TT`QT`B�i2e e 1Mbm`2 #�`b bi�`i 7`QK x2`Q5

Ĝ *QMM2+i TQBMib QMHv r?2M i?2v �`2 7`QK i?2 b�K2 i?BM; U2X;X-
BM/BpB/m�H Q` TQTmH�iBQMV

Ĝ �pQB/ THQiiBM; /Bz2`2Mi /�i� mbBM; � b2+QM/�`v v@�t2bd d a2+QM/�`v �t2b +�M #2 p2`v KBb@
H2�/BM; /2T2M/BM; QM i?2 b+�HBM;X
AMbi2�/- mb2 irQ T�M2Hb Q` 7�+2ib rBi?
� +QKKQM t@�tBbX

Ĝ A7 vQm mb2 bBx2 iQ +QMp2v BM7Q`K�iBQM U2X;X- b�KTH2 bBx2V- b+�H2 Bi
rBi? �`2� `�i?2` i?�M /B�K2i2`X

Ç "2 +H2�` �M/ �pQB/ +?�`i DmMF5

Ĝ 1Mbm`2 �HH H�#2Hb �`2 H�`;2 2MQm;? iQ `2�/5
Ĝ S`QpB/2 bBKTH2 H�#2Hb rBi? mMBib �M/ H2;2M/b �b M22/2/
Ĝ �pQB/ j@. ;`�T?b- b?�/BM;- mb2H2bb +QHQ`b �M/ rQ`/b- 2ti`� +`m/3 3 Cmbi #2+�mb2 Bi Bb BM+Hm/2/ BM i?2

QmiTmi- /Q2b MQi K2�M vQm M22/ iQ
F22T BiXÇ "mi- vQm K�v M22/ iQ 7QHHQr i?2 +QMp2MiBQMb Q7 vQm` }2H/ 7Q` T`2@

b2MiBM; /�i�- BM+Hm/BM; BM/B+�iQ`b Q7 bi�iBbiB+�H bB;MB}+�M+2X



;`�T?BM; rQ`Fb?QT j

1t�KTH2 k, /Qb2@`2bTQMb2 /�i�

AK�;BM2 r2 �`2 BMi2`2bi2/ BM i?2 2z2+i Q7 � T2biB+B/2 QM .�T?MB� bm`@
pBp�H �M/ bQ r2 2tTQb2 ir2Miv BM/BpB/m�Hb 2�+? iQ QM2 Q7 7Qm` /Qb2b Q7
i?2 T2biB+B/2 UBM K;fGV �M/ /2i2`KBM2 ?Qr K�Mv /B2 7`QK i?2 2tTQ@
bm`2X h?Qb2 /�i� �`2 T`2b2Mi2/ BM i?Bb i�#H2,

h�#H2 k, JQ`i�HBiv BM .�T?MB� 2tTQb2/ iQ QM2 Q7 7Qm` /Qb2b Q7 �
T2biB+B/2X

.Qb2 .B2/ hQi�H

yXyR y ky
yXRy j ky
RXyy Re ky
RyXyy ky ky

q2 �HbQ `2+Q`/2/ r?2M i?2v /B2/ Qp2` i?2 Ry /�v 2tT2`BK2Mi- bQ r2
?�p2 i?2 7QHHQrBM; /�i�,

h�#H2 j, LmK#2` Q7 .�T?MB� bm`pBpBM; Qp2` Ry /�vb TQbi 2tTQb2/
iQ QM2 Q7 7Qm` /Qb2b Q7 � T2biB+B/2X

.�v .yXyR .yXR .R .Ry

y ky ky ky ky
R ky ky ky ky
k ky ky ky RN
j ky ky R3 R8
9 ky ky R3 d
8 ky RN R8 9
e ky RN Rk R
d ky R3 8 y
3 ky Rd 9 y
N ky Rd 9 y

Ry ky Rd 9 y

qBi? vQm` T�`iM2`UbV- bF2i+? QM2 Q` KQ`2 ;`�T?b Q7 i?2b2 /�i� i?�i
vQm i?BMF #2bi +QMp2vb i?2 b�HB2Mi TQBMib Q7 i?2 /�i�X



;`�T?BM; rQ`Fb?QT 9

1t�KTH2 j, 1tTQM2MiB�H /2+�v BM ~mQ`2b+2M+2b

AK�;BM2 r2 r2`2 BMi2`2bi2/ BM i?2 `�i2 �i r?B+? bQK2 ~mQ`2b+2Mi
KQH2+mH2b +QMiBMm2/ iQ 2KBi HB;?i �7i2` 2t+Bi�iBQM rBi? � H�b2`X q2
K2�bm`2/ i?2 �KQmMi Q7 HB;?i U�`#Bi`�`v mMBibc �mV 7`QK Qm` b�K@
TH2 2p2`v Ry KBMmi2b 7Q` �M ?Qm`X q2 r2`2 BMi2`2bi2/ BM /2i2`KBMBM;
r?2i?2` i?2 /�i� r2`2 � ;QQ/ }i iQ � i?2Q`2iB+�H 2tT2+i�iBQM- r?B+?
r�b i?�i ~mQ`2b+2M+2 rQmH/ /2+HBM2 2tTQM2MiB�HHvX h?Bb 2tT2+i�iBQM Bb
2K#Q/B2/ BM i?Bb 2[m�iBQM,

~mQ`2b+2M+2 = α× e−β×iBK2,

r?2`2 α = 1 Bb i?2 K�tBKmK ~mQ`2b+2M+2 Ub2i iQ QM2 BM Qm` 2t�KTH2V
�M/ β = 1/20 /2i2`KBM2b i?2 `�i2 Q7 /2+HBM2X

h�#H2 9, _2H�iBp2 ~mQ`2b+2M+2 U�`#Bi`�`v mMBibV Q7 bQK2 M2�i
K�i2`B�H i?`Qm;? iBK2 bBM+2 2t+Bi�iBQMX

JBMmi2b 6HmQ`2b+2M+2

y RXyk
Ry yXey
ky yXj9
jy yXkk
9y yXRd
8y yXy3
ey yXye

>Qr rQmH/ vQm THQi i?2b2 /�i� iQ b?Qr i?2 /�i� `2H�iBp2 iQ i?2
i?2Q`2iB+�H 2tT2+i�iBQM\ qBi? vQm` T�`iM2`- bF2i+? Qmi bQK2 B/2�bX



;`�T?BM; rQ`Fb?QT 8

_2bQm`+2b

Ç 6HQrBM; .�i�Ƕb d #�bB+ `mH2b 7Q` K�FBM; +?�`ib �M/ ;`�T?b U?iiTb,
ff7HQrBM;/�i�X+QKfkyRyfydfkkfd@#�bB+@`mH2b@7Q`@K�FBM;@+?�`ib@�M/@;`�T?bfV

Ç E�`H "`QK�MǶb

Ĝ p2`v +H2�` T`2b2Mi�iBQM Q7 .Qb �M/ /QMǶib ?B;?HB;?iBM; b2p2`�H F2v
T`BM+BTH2b U?iiT,ffbi�i898X+QKf#HQ+FyR8n;`�T?@/Qb@/QMibX
?iKHV

Ĝ hQT h2M qQ`bi ;`�T?b U?iiTb,ffrrrX#BQbi�iXrBb+X2/mf
�F#`QK�MfiQTi2MnrQ`bi;`�T?bfV

Ç q�BM2` > URN39V >Qr iQ /BbTH�v /�i� #�/HvX h?2 �K2`B+�M ai�iBb@
iB+B�M j3,Rjd@R9d U?iiTb,ffrrrXDbiQ`XQ`;fbi�#H2fke3jk8j\b2[4
3OK2i�/�i�nBM7Qni�#n+QMi2MibV

Ç � b2`B2b Q7 +QHmKMb QM pBbm�HBxBM; b+B2MiB}+ /�i� BM L�im`2 U?iiT,
ff#HQ;bXM�im`2X+QKfK2i?�;Q`�fkyRjfydf/�i�@pBbm�HBx�iBQM@TQBMib@Q7@pB2rX
?iKHV #`2�Fb /QrM i?2 2H2K2Mib p2`v MB+2Hv

Ç h?2 :�HH2`v Q7 .�i� oBbm�HBx�iBQM U?iiT,ffrrrX/�i�pBbX+�f
;�HH2`vfBM/2tXT?TV T`QpB/2b 2t�KTH2b Q7 i?2 #2bi �M/ rQ`bi
;`�T?b

Ç S`BM+BTH2b �M/ 2t�KTH2b Q7 MB+2 ;`�T?b 7`QK �M QMHBM2 +H�bb QM /�i�
pBbm�HBx�iBQM U?iiTb,ffT�H/?QmbX;Bi?m#XBQfm+#fkyRef/�i�pBxf
r22FkX?iKHV

https://flowingdata.com/2010/07/22/7-basic-rules-for-making-charts-and-graphs/
https://flowingdata.com/2010/07/22/7-basic-rules-for-making-charts-and-graphs/
http://stat545.com/block015_graph-dos-donts.html
http://stat545.com/block015_graph-dos-donts.html
https://www.biostat.wisc.edu/~kbroman/topten_worstgraphs/
https://www.biostat.wisc.edu/~kbroman/topten_worstgraphs/
https://www.jstor.org/stable/2683253?seq=8#metadata_info_tab_contents
https://www.jstor.org/stable/2683253?seq=8#metadata_info_tab_contents
http://blogs.nature.com/methagora/2013/07/data-visualization-points-of-view.html
http://blogs.nature.com/methagora/2013/07/data-visualization-points-of-view.html
http://blogs.nature.com/methagora/2013/07/data-visualization-points-of-view.html
http://www.datavis.ca/gallery/index.php
http://www.datavis.ca/gallery/index.php
https://paldhous.github.io/ucb/2016/dataviz/week2.html
https://paldhous.github.io/ucb/2016/dataviz/week2.html
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*QMbi`m+iBM; THQib BM _ rBi? ;;THQik

Ai Bb TQbbB#H2 iQ +QMbi`m+i i?2b2 ;`�T?b rBi? #�b2 THQiiBM; 7mM+iBQMb BM
_- #mi r2 rBHH mb2 i?2 ;;THQi T�+F�;2 �b Bi mb2b � +QMbBbi2Mi �TT`Q�+?
7Q` p�`BQmb ivT2b Q7 ;`�T?b- ?�b `2�bQM�#H2 /27�mHib- �M/ K�F2b Bi 2�bv
iQ K�T �2bi?2iB+b QMiQ +QKTQM2Mib Q7 i?2 /�i� b2iX q2 rBHH �HbQ M22/
bQK2 +QKTQM2Mib BM i?2 /THv` T�+F�;2X q2 +�M HQ�/ #Qi? rBi? i?2
iB/vp2`b2X

O HQ�/ i?2 T�+F�;2b `2[mB`2/
HB#`�`vUiB/vp2`b2V

L2ti r2 M22/ iQ HQ�/ BM i?2 /�i� U7QmM/ �i ?iiTb,ff;Bi?m#X+QKf
C2bb2"`mMM2`f:`�T?BM;qQ`Fb?QTV

/7R I@ `2�/n+bpU]1t�KTH2RX+bp]V
/7k I@ `2�/n+bpU]1t�KTH2k�X+bp]V
/7k" I@ `2�/n+bpU]1t�KTH2k"X+bp]V
/7j I@ `2�/n+bpU]1t�KTH2jX+bp]V

1t�KTH2 R, THQiiBM; ;`Qri? `�i2b

q2 KB;?i r�Mi iQ THQi i?2 `�r K�bb2b UQ` �Mv Qi?2` /�i�V i?`Qm;?
iBK2 Ur?2M K2�bm`2/VX >Qr2p2`- ;;THQi rQ`Fb #2bi r?2M i?2 `2@
bTQMb2 /�i� Bb BM � bBM;H2 +QHmKMX h?mb- r2 }`bi mb2 i?2 ;�i?2` 7mM+@
iBQM iQ `2b?�T2 Qm` /�i� b2i 7`QK rB/2- r?2`2 i?2 BMBiB�H �M/ }M�H
K�bb2b �`2 BM /Bz2`2Mi +QHmKMb- iQ HQM;- r?2`2 i?2b2 �`2 BM i?2 b�K2
+QHmKM �M/ i?2`2 Bb �MQi?2` +QHmKM /2}MBM; r?2i?2` i?2 K�bb Bb BMB@
iB�H Q` }M�HX

q2 �HbQ M22/ iQ +`2�i2 � ;`QmTBM; p�`B�#H2 bQ i?�i r2 +�M ;2i QM2
HBM2 T2` �MBK�HX q2 mb2 i?2 Kmi�i2 7mM+iBQM iQ +`2�i2 i?Bb M2r p�`B@
�#H2 �M/ ;Bp2 Bi i?2 `Qr MmK#2` 7Q` 2�+? HBM2 #27Q`2 `2b?�TBM; i?BM;bX

6BM�HHv- r2 `2@7�+iQ` i?2 hBK2 p�`B�#H2 bQ i?�i Bi bi�`ib rBi? AMBiB�H
BMbi2�/ Q7 6BM�H- r?B+? +QK2b }`bi BM i?2 �HT?�#2i

O `2@Q`;�MBx2 /�i�- 7`QK rB/2 iQ HQM;
O LQi2, q2 r�Mi �MBK�H MmK#2` H�i2` �b � ;`QmTBM; p�`B�#H2
/7RHQM; I@ /7R W=W

Kmi�i2U�MBK�H 4 `QrnMmK#2`UVV W=W
;�i?2`UF2v4]hBK2]- p�Hm24]J�bb]- AMBiB�H- 6BM�HV

O ;2i i?2b2 BM i?2 `B;?i Q`/2`
/7RHQM;0hBK2 4 7+in`2H2p2HU/7RHQM;0hBK2- ]AMBiB�H]V

O THQi i?2 K�bb �;�BMbi ]hBK2] Q7 i?2 K2�bm`2K2Mi #v i`2�iK2Mi
;;THQiU/7RHQM;- �2bUt4hBK2- v4J�bb-

https://github.com/JesseBrunner/GraphingWorkshop
https://github.com/JesseBrunner/GraphingWorkshop


;`�T?BM; rQ`Fb?QT d

+QHQ` 4 h2KT2`�im`2-
HBM2ivT246QQ/- b?�T246QQ/-
;`QmT4�MBK�HVV Y

;2QKnHBM2UV Y
;2QKnTQBMiUV Y
i?2K2n#rUV
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Temperature
High
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6B;m`2 R, SHQi Q7 `�r /�i� 7`QK
2t�KTH2 RX

"mi r2 �`2 BMi2`2bi2/ BM ;`Qri?- bQ i?�i Bb r?�i r2 b?QmH/ THQiX
q2 i?mb M22/ iQ +`2�i2 � M2r +QHmKM 7Q` i?2 +?�M;2 BM K�bb BM i?2
Q`B;BM�H- rB/2@7Q`K�ii2/ /�i� b2iX q2 +�M i?2M THQi i?2 +?�M;2 rBi?
i2KT2`�im`2 QM i?2 t@�tBbX

O +`2�i2 � M2r +QHmKM 7Q` i?2 +?�M;2 BM K�bb
/7R I@ /7R W=W

Kmi�i2U�MBK�H 4 `QrnMmK#2`UV-
*?�M;2 4 6BM�H@AMBiB�HV

/7R0h2KT2`�im`2 4 7+in`2H2p2HU/7R0h2KT2`�im`2- ]GQr]- ]>B;?]V

;;THQiU/7R- �2bUt4h2KT2`�im`2- v4*?�M;2-
+QHQ`46QQ/-
;`QmT4�MBK�HVV Y

;2QKnTQBMiUV Y
b+�H2nvn+QMiBMmQmbU]*?�M;2 BM K�bb UK;V]V Y
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6B;m`2 k, SHQi Q7 +?�M;2 BM K�bb #v
BM/BpB/m�H �KQM; i`2�iK2Mib 7`QK
2t�KTH2 R

LQiB+2 i?�i r2 �`2 MQi +QMM2+iBM; i?2 /Qib rBi? HBM2bX h?�i rQmH/
BKTHv i?�i Bi Bb i?2 b�K2 i�/TQH2 UQ` 2tT2`BK2Mi�H mMBiV BM #Qi? i`2�i@
K2Mib- #mi BM i?Bb +�b2 �MBK�Hb +�M #2 BM QMHv QM2 i`2�iK2MiX

Ai KB;?i #2 +H2�M2` iQ THQi i?2 K2�M Q` bQK2 Qi?2` bmKK�`v bi�iBb@
iB+bX h?Bb Bb T`2iiv bBKTH2 iQ /Q rBi? i?2 bi�inbmKK�`v 7mM+iBQM-
r?B+? +�H+mH�i2b bmKK�`v U#v /27�mHi- K2�M �M/ b2V �i 2�+? mMB[m2
t@p�Hm2bX
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6B;m`2 j, SHQi Q7 K2�M �M/ bi�M@
/�`/ 2``Q` Q7 i?2 +?�M;2 BM K�bb #v
i`2�iK2Mi 7`QK 2t�KTH2 RX

1t�KTH2 k, THQiiBM; 7`2[m2M+v �M/ +mKKmH�iBp2 2p2Mi /�i�

h?2b2 r2`2 i?2 `2bmHib Q7 i?2 /Qb2@`2bTQMb2 bim/vX LQiB+2 RV A THQi@
i2/ i?2 T`QTQ`iBQM i?�i /B2/ `�i?2` i?�M `�r MmK#2`b- kV A HQ;10@
i`�M7Q`K2/ i?2 t@�tBb #2+�mb2 r2 mbm�HHv 2tT2+i i?2 `2bTQMb2 iQ +QM@
i�KBM�Mib Q` T�i?Q;2Mb iQ BM+`2�b2 rBi? H�`;2 +?�M;2b BM /Qb2- �M/ jV
A }i � HQ;BbiB+ `2;`2bbBQM HBM2 Ui?2 ;2QKnbKQQi?UK2i?Q/4;HKV #BiVX



;`�T?BM; rQ`Fb?QT 3

;;THQiU/7k- �2bUt4.Qb2- v4.B2/fhQi�H- r2B;?i4hQi�HVV Y
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K2i?Q/X�`;b4HBbiU7�KBHv 4 ]#BMQKB�H]VV Y
;2QKnTQBMiUV Y
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6B;m`2 9, SHQi Q7 KQ`i�HBiv #v /Qb2 BM
2t�KTH2 kX

>2`2 �`2 i?2 bm`pBp�H /�i�X �;�BM- r2 M22/2/ iQ `2@Q`;�MBx2 i?2
/�i� 7`QK rB/2 iQ HQM;X A �HbQ mb2/ i?2 bm#bi` 7mM+iBQM iQ ;2i i?2
MmK2`B+@T�`i Q7 i?2 M�K2b Q7 /Qb2b �b Bi Bi Bb T`2iiB2`X ULQi2, i?2b2
�`2 biBHH bi`BM;b BM _ `�i?2` i?�M MmK2`B+X h?�i Bb BKTQ`i�Mi #2+�mb2
;;THQi Bb �TTHvBM; +QHQ`b iQ i?2K �b B7 i?2v r2`2 7�+iQ`b- MQi T�`iB+m@
H�` p�Hm2b �HQM; bQK2 b+�H2 Q` K2i`B+XV G�biHv- A �K mbBM; � bi2T 7mM+@
iBQM ;2QK2i`v iQ +QMp2v i?2 7�+i i?�i r2 FMQr ?Qr K�Mv r2`2 �HBp2
QMHv �i i?2 +2Mbmb2b- MQi BM #2ir22MX h?Bb Bb +QMp2MiBQM rBi? bm`pBp�H
�M�Hvb2b �M/ Bb BKTQ`i�Mi r?2M i?2 BMi2`p�Hb #2ir22M K2�bm`2K2Mib
�`2 p�`B�#H2X

O `2@Q`;�MBx2 /�i�- 7`QK rB/2 iQ HQM;
/7k#GQM; I@ /7k" W=W
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6B;m`2 8, SHQi Q7 bm`pBpQ`b?BT i?`Qm;?
iBK2 #v /Qb2 7`QK 2t�KTH2 kX

�HbQ- bm`pBp�H /�i� �`2 ;2M2`�HHv �M�Hvx2/ rBi? bm`pBp�H �M�Hvb2b
i?�i �++QmMi 7Q` BM/BpB/m�Hb #2BM; +2MbQ`2/ Q` `2KQp2/ U2X;X- E�TH�M@
J2v2` bm`pBp�H +m`p2b- *Qt T`QTQ`iBQM�H ?�x�`/ KQ/2Hb- 2i+XVX h?2b2
�TT`Q�+?2b Q7i2M ?�p2 i?2B` QrM THQiiBM; 7mM+iBQMb �M/ bivH2bX OO
1t�KTH2 j, THQiiBM; /�i� �;�BMbi � i?2Q`2iB+�H 2tT2+i�iBQM

AM i?Bb 2t�KTH2 r2 K�v r�Mi iQ THQi #Qi? i?2 `�r /�i� U~mQ`2b@
+2M+2 �;�BMbi iBK2V �b TQBMib �M/ i?2 i?2Q`2iB+�H 2tT2+�iBQM mbBM; �
HBM2X q2 +�M mb2 bi�in7mM+iBQMUV 7Q` i?2 H�ii2` r?2`2 r2 bmTTHv i?2
M2;�iBp2 2tTQM2MiB�H �b � 7mM+iBQM Q7 t- r?2`2 t Bb iBK2X
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`2iB+�H 2tT2+�iBQM iQ b22 r?2`2 i?2 /�i� �;`22 �M/ /Bb�;`22X

;;THQiU/7j- �2bUJBMmi2b- 6HmQ`2b+2M+2@2tTU@Rfky JBMmi2bV VV Y
;2QKn?HBM2UvBMi2`+2Ti4yV Y
;2QKnTQBMiUV Y
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6B;m`2 d, .2pB�iBQMb 7`QK i?2 i?2Q@
`2iB+�H 2tT2+i�iBQM Q7 �M 2tTQM2MiB�H
/2+HBM2 BM ~mQ`2b+2M+2 rBi? iBK2 bBM+2
2t+Bi�iBQMX

LQiB+2 A �//2/ � ?Q`BxQMi�H HBM2 iQ 2KT?�bBx2 r?2`2 x2`Q /2pB�iBQM
BbX �HbQ- A mb2/ i?2 ǵM2r HBM2Ƕ 2b+�T2- $M- iQ bTHBi i?2 v@�tBb BMiQ irQ
HBM2bX

am;;2biBQMb 7Q` ;;THQi ;`�T?b

lb2 ;;b�p2UV 7mM+iBQM iQ b�p2 i?2 H�bi ;`�T?X Ai rBHH ;m2bb i?2 }H2
ivT2 #v i?2 2ti2MbBQM �M/ vQm +�M T`QpB/2 rB/i?4 �M/ ?2B;?i4 iQ
+QMi`QH i?2 BK�;2 bBx2 b�p2/X

GQQF iQ *QHQ`"`2r2` U?iiT,ff+QHQ`#`2r2`kXQ`;fV 7Q` p�`BQmb
+QHQ` b+?2K2b i?�i HQQF MB+2 �M/ rQ`F r2HHX

h?2`2 �`2 MmK2`Qmb ?2HT7mH QMHBM2 ;mB/2b 7Q` THQiiBM;X A rQmH/
`2+QKK2M/ qBMbiQM *?�M;Ƕb ǳ+QQF#QQFǴ 7Q` ;`�T?b BM _ U?iiT,
ffrrrX+QQF#QQF@`X+QKf:`�T?bf V �b � ;QQ/ bi�`iBM; TH�+2 7Q` KQbi
i?BM;b vQm KB;?i r�Mi iQ i`vX
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